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TECHNICAL DISCUSSIG? 

During the period covered by t h i s  report  work has been 

accomplished in the following areas: 

An analysis  vas made of the non-linear o sc i l l a t ions  of a f l u t t e r i n g  

p l a t e  employing von Karman's large def lec t ion  equations and quasi-stcad7 

aerodynamic theory . 
system of non-linear differential-equations.  

numerical intesrat ion.  

the grant was begun but a f t e r  the  proposal was submitted. It i s  included 

here along with i'ivt (5) repr in ts  of the journal a r t i c l e '  f o r  t h c  s a k  of 

completeness) . 
range of Mach nwbc-i for which the above analysis  i s  useful. 

subsequent work has considered the f u l l  l i n e a r  po ten t ia l  aerodynainfc thcory 

accounting for t'nc three-dimensionality of the flow and the meinory of tiilc 

f lu id .  

xhich describes the calculat ion of the acrodpxmic forces using Fouz-rlcr 2nd 

Laplace t ransfom tcchniques. 

t o  again detcmine the non-linear o sc i l l n t ions  of a f l u t t e r i n g  plate .  

analysis  now leads t o  a system of non-linear in tegra l -d i f fe ren t ia1  equations 

because of the dcpendence of the aerodynamic forces on the pas t  h i s to ry  of 

the p l a t e  motion. 
3 work is enclosed . 

f A Galerkin procedure was  used which led t o  a 

Thcse were solved by 

(The above work was ac tua l ly  accomplished bc:o-;.? 

T&c use of quasi-steady aerodynamic theory limits thc 

Therefore 

2 A paper has been submitted f o r  publication (a copy is cnclosc?d) 

Thcse aerodynaEic forces have been ciiploycd 

Thc 

A copy of a preliminary d r a f t  paper discussing t h i s  

An ongoing c fzo r t  is a Ph.D. t hes i s  study which considers comparisons 

between the abovc theore t ica l  r e su l t s  and cxpcrimental results ava i lab le  

i n  the  l i t e r a tu rc .  

model a r e  being nadc. 

accomplished. 

Based on such comparisons refinements i n  the mathemtical  

Also improvements i n  solut ion techniques a r c  bcing 



- 3 -  

I n  fu ture  irork i t  is recommended t h a t  the vork be extended t o  

include: 

(i) 
(ii) cy l ind r i ca l  and shallcrw s h e l l s  

(iii) effects or' v i scos i ty  in  the  f l u i d  model 

( iV)  

p l a t c s  of large length/width r a t i o  

the  e f f e c t  of external forces  such ns t he  f luc tua t ing  pressures 
i n  a turbulent  boundary layer. 

MATHEMATICAL METHODS FOR LINEAR INlEGW-DIFFERENTYAL EQlJATIONS 

An inves t igz t ion  of the use of transform ixthods f o r  t h i s  c lasz  0: 

problems has denonstmted that, though feasTblc, they are not the  nost 

advantegeous. 

in tegra t ion  contour for the  transform inversion. 

procedures, i t  has bccn found that another approach is  more advantagcocs 

in  tenus of cmputat ional  s impl ic i ty  and e c o n a y  as w c l l  as f l e x i b i l i t y  i n  

t r e a t i n g  a more gcncral class of problems. 

"initial value approach t o  boundary valuc problems" . 
method is the supcrposition of solut ions of ce r t a in  r e l a t ed  i n i t i a l  z l u c  

problems t o  s z t i s z y  the boundary conditions of the boundary valuc problcx. 

This t e c h i q u e  hns been used t o  reproduce known r e s u l t s  previously 

obtained by o ther  nethods and presently is being cxploited t o  consider: 

EIC primary d i f f i c u l t y  is the dctermination of an appropriate 

In considering altcmttive 

F-is procedure i s  the  so-cr l lcd 
4 The basis 01 the 

(i) 

(ii) 
(iii) p la t c s  of la rge  length/width r a t i o  

two-cllbcnsional p l a t e  with l i n e a r  po ten t i a l  aerodynamic theory 

p l a t c s  of var iab le  s t i f f n e s s  and GSS proper t ies  

For (ii) and (ili) the conventional so lu t ion  techniques, e.g. Galerkin's 

method, are i l l - su i ted .  

The pr inc ipa l  l imi t a t ion  of t h i s  method (as with the  transform ncthods) 

is that it is only cpplicable t o  l inear problcms. 



- 4 -  

An interesting by-product of t h i s  approach has been the  discovcry 

of new ana ly t i cc l  r e s u l t s  for so-called mulcibay panels, i.e. panels or? 

mult ip le  supports . A copy of a note describing these r e s u l t s  is 
enclosed . 
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BUDGETABY DISCUSSION 

A portion of the funds o r ig ina l ly  earmarked f o r  publications and 

travel, approxiilr?tcly $500.00, has been used instead t o  support a 

research a s s i s t a n t  over the summer. 
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